Introduction

32
Chronic kidney disease (CKD) is a major global health burden due to its high prevalence and 33 economic cost. The world-wide prevalence of CKD is estimated to be from 11 to 13 % [1] . Increasing 34 prevalence of hypertension, diabetes, and aging societies suggests that the number of CKD patients 35 will further increase in the future [2] . In developed countries, more than 1% of the total health 36 budget is dedicated to the treatment of 0.1% of the population with end-stage renal disease (ESRD) 37 [3] .
38
Previous studies have investigated the relationship between health-related behaviors and CKD
39
in the general population [4] [5] [6] [7] . Regular exercise was associated with lower risk of CKD [7] . In a 40 recent meta-analysis, smoking was shown to be an independent risk factor for CKD [6] . Alcohol 41 consumption was associated with decreased risk of CKD [4] . These studies implicate that lifestyle 42 modification may be important in preventing CKD.
43
According to the 2012 Kidney Disease Improving Global Outcomes (KDIGO) clinical practice 44 guidelines, exercise and smoking cessation are recommended for CKD patients [8] . Exercise may 2 of 11 which CKD is a risk factor [10] . Although the benefits of healthy life style on disease progression 47 and mortality in CKD patients seem straightforward, evidence is sparse, especially in patients with 48 early stages of CKD, who may be the best candidates to benefit from health behavior modifications.
49
Most studies evaluating the relationship between exercise and CKD have been limited by small 50 sample size [9] . Studies including early-stage CKD patients are relatively few and inconclusive [11] .
51
There have been mixed results with respect to the effect of alcohol on CKD, with some reporting 52 protective effects while other reporting increased risk [12, 13] .
53
Therefore, the objective of this study was to investigate the real-world impact of health-related 54 behavioral change on CKD progression and mortality using nationally representative data. 
56
Materials and Methods
113
Have you been diagnosed or are currently on medication for heart disease (myocardial 114 infarction/angina)?
115
Charlson Comorbidity Index (CCI) was acquired using ICD-10-CM diagnoses of patients [15] .
116
Comorbid conditions were assigned weighted scores based on the relative risk of one year death 117 from the comorbid condition and summed to yield the CCI score. CCI was categorized into three 
124
Urine dipstick results were categorized as negative, trace, and 1+ or more. 
Statistical analysis
128
The baseline characteristics were presented as the mean ± standard deviation or as a number 
165
Approximately 25% of the total subjects were current smokers. According to the unadjusted
166
Kaplan-Meier analysis, current smokers showed a significantly lower survival rate and higher
167
ESRD progression rate (Figure 3c, d 
196
ESRD and death than their non-smoking counterparts. Alcohol drinkers had a significantly lower 197 risk of ESRD and death than non-drinkers (Table 2) .
198
A prospective cohort study, based on the Cardiovascular Health Study, reported that physical 
206
Previous studies reported that physical activity decreased all-cause mortality in the general 207 population and in ESRD patients on renal replacement therapy [18] [19] [20] 
256
In early CKD patients, sufficient physical activity is associated with decreased risk of mortality.
257
Smoking is associated with increased risk of ESRD and death. However, only 20% of CKD patients 258 engaged in sufficient physical activity and 25% of patients continued to smoke. Therefore,
259
interventions to modify health-related behaviors during the early stages of CKD should be 260 considered and promoted. (06-2017-257) 269
268
